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Th17 cells and others Mucosal tissues, 
epithelial and 
endothelial cells 
Proinflammatory; protective immunity in lung; 
tight junction integrity; promotes mobilization 
of neutrophils and cytokine production by 
epithelial cells; promotes angiogenesis
↓ = susceptibility to 
extracellular pathogens 







Intestine and pancreas 
(17B); thymus and 
spleen (17C); T cells, 
smooth muscle cells, 
epithelial cells (17D) 
 
IL-17F IL17RA or 
IL17RC
Th17 cells Mucosal tissues, 
epithelial and 
endothelial cells
Similar function as IL-17A but with 2 logs 
lower receptor affinity
Not well defined. ↑ = 
increases neutrophil recruit-
ment at high concentration.
IL-18 IL18R and 
IL18-R-AcP
Macrophages, others Th1 cells, NK 
cells, B cells
Proinflammatory; induction of IFNγ ↓ = impairs Th1 responses
IL-19 IL20R1 and 
IL20R2 
Monocytes, others Keratinocytes, 
other tissues
Proinflammatory ↑ = psoriasis
IL-20 IL20R1 or 
IL22R1 and 
IL20R2
Monocytes, others Keratinocytes, 
other tissues
Proinflammatory ↑ = psoriasis
IL-21 IL21R and 
IL2Rγ
Differentiated T helper 
cells (Th2 and Th17 
subsets)
T cells, B 
cells, NK cells, 
dendritic cells 
Proliferation of T cells; promotes differentia-
tion of B cells and NK cytotoxicity
IL-22 IL22R1 and 
IL10R2; 
IL22BP




Inflammatory, antimicrobial ↑ = psoriasis






T cells Inflammatory; promotes proliferation of Th17 
cells
↓ = susceptibility to 
extracellular pathogens. 







Monocytes, CD4+ T 
cells
Keratinocytes ↑ = antitumor effects
IL-25 IL17RB Th2 cells, mast cells Non-B, non-T, 
cKit+, FcεR− cells
Promotes Th2 differentiation and proliferation ↓ = impairs Th2 responses 
to extracellular pathogens 
such as worms
IL-26 IL22R1 and 
IL10R2
Activated T cells




Activated dendritic cells T cells, others Induction of early Th1 differentiation by 
stimulating expression of the Tbet transcrip-
tion factor; Inhibition of effector Th17 cell 
responses by inducing STAT-1-dependent 
blockade of IL-17 production 







Activated subsets of 
dendritic cells?




IL-31 IL31Rα and 
OSM-Rβ




Proinflammatory ↑ = atopic dermatitis; 
allergic asthma
IL-32 Induces proinflammatory cytokine production




Mast cells, Th2 
cells
Costimulation, promotes Th2 cytokine 
production
↑ = atopic dermatitis, 
allergic asthma
IL-35 (p35 + 
EBI3) 
Tregs Effector T cells Immune suppressionSee online version for abbreviations and references.500 Cell 132, February 8, 2008 ©2008 Elsevier Inc. DOI 10.1016/j.cell.2008.01.002
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Abbreviations
IFNγ, interferon-gamma; IL, interleukin; Th17, IL-17-producing helper T cells; ↑, increased expression; ↓, decreased expression; Th1, T helper 1 cells; Tregs, regulatory T 
cells; NK, natural killer cells; Th2, T helper 2 cells.
REFERENCES
Ank, N., West, H., and Paludan, S.R. (2006). IFN-lambda: Novel antiviral cytokines. J. Interferon Cytokine Res. 26, 373–379.
Collison, L.W., Workman, C.J., Kuo, T.T., Boyd, K., Wang, Y., Vignali, K.M., Cross, R., Sehy, D., Blumberg, R.S., and Vignali, D.A. (2007). The inhibitory cytokine IL-35 contrib-
utes to regulatory T-cell function. Nature 450, 566–569.
Dinarello, C.A., and Kim, S.H. (2006). IL-32, a novel cytokine with a possible role in disease. Ann. Rheum. Dis. 65 (Suppl 3), iii61–iii64.
Donnelly, R.P., Sheikh, F., Kotenko, S.V., and Dickensheets, H. (2004). The expanded family of class II cytokines that share the IL-10 receptor-2 (IL-10R2) chain. J. Leukoc. 
Biol. 76, 314–321.
Kastelein, R.A., Hunter, C.A., and Cua, D.J. (2007). Discovery and biology of IL-23 and IL-27: Related but functionally distinct regulators of inflammation. Annu. Rev. Immunol. 
25, 221–242.
Kolls, J.K., and Linden, A. (2004). Interleukin-17 family members and inflammation. Immunity 21, 467–476.
Murphy, K.M., Ouyang, W., Farrar, J.D., Yang, J., Ranganath, S., Asnagli, H., Afkarian, M., and Murphy, T.L. (2000). Signaling and transcription in T helper development. Annu. 
Rev. Immunol. 18, 451–494.
O’Shea, J.J., Tato, C.M., and Siegel, R. (2008). Principles of immune recognition: Cytokines and cytokine receptors. In Clinical Immunology, 3rd Edition, R.R. Rich, W.T. 
Shearer, T.A. Fleischer, H.W. Schroeder, C.M. Weyand, and A.J. Frew, eds. (Amsterdam: Elsevier).
Schmitz, J., Owyang, A., Oldham, E., Song, Y., Murphy, E., McClanahan, T.K., Zurawski, G., Mosherfi, M., Qin, J., Li, X., et al. (2005). Il-33, an interleukin-l-like cytokine that 
signals via the IL-1 receptor-related protein ST2 and induces T helper type 2-associated cytokines. Immunity 23, 479–490.
Tato, C.M., Laurence, A., and O’Shea, J.J. (2006). Helper T cell differentiation enters a new era: Le roi est mort; vive le roi! J. Exp. Med. 203, 809–812.500.e1 Cell 132, February 8, 2008 ©2008 Elsevier Inc. DOI 10.1016/j.cell.2008.01.002
